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Stabilization of LTnstable Periodic Regions Based on Fuzzy山笙odel
Yoshilnasa SHIMIzUキ
Abstract
Chaos control is stabilizing the state of a chaotic systenl into the pecuhar
unstable periodic orbit.In chaos control proposed until today, the target system
is kno、vn in many cases.Ho、vever,、vhen the generating mechanism of chaos is
unkno、、‐n,the control only based on tirne series data observed froEl the System
is also required Delayed feedback control apphes control input based on the
direrence between the tttirne delayed state and he current state.Where T denotes
the periods of UPO. Although this method needs correctly no chaos orbit if the
periods of l」PO is kno、、‐n,there exists the lilnitation of the odd number property.
As the lnethod to compensate this fault,there is prediction―based feedback control
using the prediction value of tttilne future state But,PFC needs to calculate this
prediction value analyticaly by using the known mathematical lnodel of the target
system. Then,the chaos control for unkno、vn cha tic systems is proposeed. This
techniquc has the hybrid type control input to improve faults of DFC and PFC.
The prediction value to be used in the control input,is deternlined by using neural
net、、‐ork or fuzzy neural net、vork. Th  control inputs are impressed only near
periodic points of the target l」PO using the concept of unstable periodic region.
【t,yこと,οrずs: unkno、アn system,chaos control, delayed feedback control,prediction―based feedback
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キ  ー +αttη″砲そ十bZ色ん
a,ち
(ん+1)=aち0+αち121κ+αち222た
+ …  +αち動π碗ん
π統(κ+1)=α猛0+α統lπlん十a統222ん




























































+ … +α2阿(2ん)2ゅん      (18)
2靱
(ん+1)= α駒0(2ん)+α駒1(`じた)21κ+α阿2(2ん)22ん
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2件1 三 β肋ん+】紗κ「十C? (45)
ここで,式(45)の】打∈完印×ゆ,】;∈完印×砲,
C身∈完ηは,UPOの周期が T=1の場合は








































































































































































の重心ベクトル Cデ =1063 0631Tと周期
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図4エノン写像のストレンジアトラクタと周期2のUPR  図5:エノン写像の周期2のUPК周期1のUPRを除いたもの






































































































































































































































































































































a19 = 03+0 39κl(1-り1)
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簡単 のため式 (88)にお いてη=宅をll=紀を'2









制御 に応用 した (P‐DFC法)。 DFC入力 と
PFC入力とのバランスを決めるパラメータを
導入し,未知システムのファジイモデルに基づ
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